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wherein 

Ri is (Ci^)alkyl, (C3^)alkenyl, whereby the double 

bond is not in a-position to the nitrogen atom, 

or (C3.7)cycloalkyl(Ci,2)alkyl, 
R2 is (Ci^)aIkoxy. (Ca^alkenyloxy or (C3.7)cydoal- 

kyl(Ci.2)alkoxy, and 
R3 Is (Ci^}all^carbonyl. (Ci^)alkyl. a-hydro- 

xy(Ci^)alkyl. (C2.«)alkenyl, (C,^)aIkoxy(Ci^)alkyl 

or (C3.7)cycloaIkyl, 
in free base or add addition salt form, exhibit 
serotonin 1D (5-l-IT',[>)Hreceptor agonistic acth 
vity and are thus useful Interalla In the treatment 
of migraine, depresston. anxiety and pain. 
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The present invention relates to naphthoxazines, 
their production, their use as pharmaceuticals and 
pharmaceutical compositions containing them. 

In particular the present invention provides com- 
pounds of formula I 




wherein 

Ri is (Ci^)alkyl, (C3^)alken/I, whereby the dou- 
ble bond is not in a-position to the nitrogen 
atom, or (C3_7)cycloalkyl(Ct-2)alkyt< 

R2 is (Ci^)alkoxy, (C2^atkenyioxy or (C3_7)cy- 
cloaIkyl(Ci_2)alkoxy, and 
is (Ci^)alkylcart>onyl, (Ci^)alky1, a- hydroxy 
(Ci^)alkyl. (C2-6)alkenyl, (Ci_4)alkoxy(Ci^al- 
kyl or (C3„7)cycloalkyl, 

in free base or acid additk)n salt form, herein- 
after referred to as new compounds. 

The invention includes the racemic fomis of the 
cis- and trans- isomers, which, on account of the 
asymmetrical carbon atoms, may be present in 4a- 
and 10a-position or within the substituent R3, as well 
as the corresponding enantlomers. 

The above-defined alkyi or alkoxy groups con- 
tained in the new compounds preferably contain 1 or 
2 carbon atoms and In particular represent methyl or 
methoxy. 

In one group of new compounds, Ri is (Ci^)alkyt. 

In another group, R2 is (Ci^)alkoxy. 

In a further group. R3 Is (Ci^)alkylcarbonyl, 
(Ci^)alkyl, a-hydroxy{Ci^)alkyl, (C2_6)alkenyt or 
(Ci^)alkoxy(Ci^)alkyl. 

in still a further group, is methyl, ethyl or pro- 
pyl, R2 is methoxy and Ra is acetyl, ethylcarbonyl. a- 
hydroxyethyl, a-hydroxy propyl, a-methoxyethyl, a- 
hydroxy-a-methylethyl, a- hydroxy-a-methyl propyl, 
ethenyl. a-methylethenyi, 1-propenyl. 1-methyt-1- 
propenyl, ethyl or propyl. 

In accordance with the invention, the new conrv 
pounds are obtained whereby 

a) in order to produce compounds of formula ia 
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wherein Ri and R2 are as defined at>ove, 
and is (Ci^alkylcarbonyl, compounds of for- 
mula li 



gcp 



wherein R^ and R2 are as defined atx)ve. 
are acylated in 9-position, or 
b) in order to produce compounds of formula ib. 




lb 



wherein Ri and R2 are as defined above 
and Rat> is (Ci^)alkyl, a-hydroxy(Ci^)alkyl, 
(C2^)alkenyl, (Ci_4)alkoxy(Ci^)alkyl or (C3_7)cy- 
cloalkyl, compounds of formula il are alkylated in 
9-position, 

and, if desired, the compounds of formula I thus ot>- 
tained are converted into their acid addition salts. 

The acylatk)n according to process a) may be ef- 
fected in known manner, e.g. by means of a reaction 
with an acyl halide as described in example 1. 

The alkylatksn according to progress b) may be 
effected in known manner, e.g. by means of a reaction 
with an alkyI halide. The process may also take place 
In two stages, whereby first of all the compounds of 
formula II are acylated as in process a), and are sut>- 
sequently reduced. The 9-alkyl compounds are ot>- 
tained e.g. by means of catalytic hydrogenation as de- 
scribed in example 13. In order to produce the 9-hy- 
droxyalkyl derivath/es, reduction is canied out e.g. 
with complex hydrides such as sodium borohydride or 
lithium aluminium hydride, as described in example 3, 
or the procedure of exampte 6 may be followed. In or- 
der to produce the 9-alkoxyalkyl dertvath^es. the proc- 
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ess may also take place in three stages, whereby the 
9-hydroxyalkyl derivatives are etherif led (see exam- 
ple 5). The 9-alkenyl derivatives nr»y similarly be pro- 
duced from the 9-hydroxyalky1 derivatives by splitting 
off water (see example 8). 

Working up of the reaction mixtures obtained ac- 
cording to the at>ove processes and purification of the 
compounds of formula I thus obtained may be carried 
out in accordance to known procedures. 

If desired, enantiomer separation may be effect- 
ed by known methods, e.g. at the stage of the com- 
pounds of formula II or at a preliminary stage. 

The compounds of formula I may be present in 
free form or in the fomi of their addition salts with 
acids. Acid addition salts may be produced in known 
manner from the free base forms, and vice versa. 
Such salts include for example the hydrochloride or 
the hydrogen malonate. 

The starting compounds of formula 11 are known 
e.g. from US patent specification 4.656,167. 

The compounds of formula I and their physiolog- 
ically acceptable ackJ addition salts, hereinafter refer- 
red to as compounds according to the invention, have 
interesting pharmacologk^al properties when tested 
on animals, and may therefore be used as medica- 
ments. 

The compounds according to the invention have 
binding affinity to serotonin-ID receptors, which was 
established according to the method of C. Weber et 
ai.. Naunyn-Schmiedeberg's Arch. Pharmacol. 337, 
595 - 601 (1 988). They are 5HT-1 D receptor agonists, 
as may be seen from the following test: 

Anterior cerebral arteries are excised from pig 
brains. Circular segments of 3-4 mm length are 
mounted between two L-shaped metal prongs and 
placed in temperature-controlled (37**C) batte con- 
sisting of a Krebs solution which Is constantly gassed 
with 5% CO^ in oxygen. Agonbt-lnduced, vascular 
contractions are measured isometrically. In order to 
measure exclusively the serotonin-1 D receptor medi- 
ated effects, ketanserin (10-^ M), which prevents con- 
tractions via serotonln-2 receptors, is added to the 
bath solution. The compounds according to the inven- 
tion induce vascular contractions at concentrations 
between 10-'''' and 10^ M. 

As a result of this activity, the compounds accord- 
ing to the inventton are useful to treat conditions as- 
sociated with headaches, especially migraine, cluster 
headache, chronic paroxysmal hemlcranta and head- 
aches associated with vascular disorders, and to re- 
duce the symptoms linked therewith. Furthermore 
they are useful as analgesics for the treatment of pain 
of various origin. 

These 5HT-1D receptor agonists penetrate the 
central nervous system, as may be seen from their 
ability to compensate the reserplne-induced electric 
spiking activity of the pontine, geniculo-occtpital re- 
gion of the cat [method according to Zueger et al. . Ex- 



perientia 34, 637 - 639 (1978)]. 

As a result of the above activities, the compounds 
according to the inventk>n are useful to treat Parkin- 
son's disease, anxiety, depression, anorexia nervosa 
5 or bulimia, and also to treat obsessh/e, compulsive 
disorders. 

The anxiolytic/antidepressant activity is prefer- 
red and can be confirmed in the following tests: 

In the sleep/wake cyde of the long-term implant- 
io edrat[Vigouretetal., Pharmacology 16 Suppl. A 156 
(1978)], the compounds according to the invention 
bring about a lengthening of the wake phases at 
doses of about 0.1 to 10 mg/kg p.o. 

In a behavioral study using rhesus macaques 
15 and conducted as described by D. Maestrtpierl et al. 
in Developmental Psychobiology 24(8):57 1-581 
(1992), the compounds according to the inventk)n ex- 
hibit anxtolytic properties at doses of akx)ut 0.01 to 1 
mgfkg p.o, 

20 For the above-mentioned indications, the daily 

dosage ranges from about 1 to about 50 nr^ of a com- 
pound according to the invention, conveniently ad- 
ministered, for example, in divided doses up to four 
times a day. 

25 The compounds according to the inventbn may 

t>e administered by any conventional route, in partic- 
ular enterally, preferably orally, for example in the 
form of tablets or capsules, or parenteralty, for exanrv 
pie in the form of injectable solutions or suspensions. 

30 In accordance with the foregoing, the present in- 
ventk>n also provides a compound according to the in- 
ventksn, for use as a pharmaceutical, e.g. for the 
treatment of migraine, pain, depression and anxiety. 
The present invention furthermore provides a 

35 pharmaceutical composition comprising a compound 
according to the invention In association with at least 
one pharmaceutical carrier or diluent Such composi- 
tions may be manufactured in conventional manner. 
Unit dosage forms contain, for example, from at>out 

40 0.25 to about 25 mg of a compound according to the 
invention. 

Moreover the present invention provides the use 
of a compound according to the inventton, for the 
manufacture of a medicament for the treatment of mi- 
45 graine, depress ton, anxiety or pain. 

The following examples illustrate the Invention. 
The temperatures are given in degrees Celsius and 
are uncorrected. 

50 EXAMPLE 1: 

(-H4aR>10aR)-9-acetyl-3,4,4a,5,10,10a-he3tahy- 
dro-6-nietho3ty-4-methyl-2H-naphth[2,3-bl-1,4- 
ojuttlne 

55 23.30 g (0.10 mol) of (-)-(4aR,10aR)-3.4,4a.5, 

1 0,1 0a-hexahydro-6-methaxy-4-methyl-2H-naphth(2, 
3-b]-1,4-oxazine are dissoh^ed in methylene chloride 
at 0**. 26.70 g (0.20 mols) of aluminium trichloride are 
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4a.5. 1 0. 1 0a-hexahydrD-6-methoxy-4-methyl-2H- 
naphth[2,3-b]-1 .4-oxazine is obtained with the ro- 
tation value of [a][>^ = -137.2° (c = 2, ethanol); 
1 H-NMR (CDa3): d = 2.40 (s; 3 H. N-CH3), 3.83 
5 <s; 3 H, 0-CH3). 



added* and subsequently 7.85 g (0.10 mo\) of acetyl 
chloride are added to the suspension in drops. The 
preparation is stirred for 4 hours at room tempera- 
ture, and is subsequently mixed with a mbcture of 
ice water and 2 N caustic soda solution. The methy- 
lene chloride phase is washed several times with ioe 
water, dried and concentrated by evaporation. After 
crystallization from acetone / ether / petroleum 
ether. (-)-(4aR. 1 0aR)-9-acetyl-3,4.4a.5. 1 0. 1 0a-hex- 
ahydro-6-methoxy-4-methyi-2H-naphth[2, 3-bJ-1 .4- io 
oxazine is obtained with the nrtelting point of 134-135** 
and rotation value of [a]o^ = -226' (c = 0.5, methylene 
chloride), as the hydrochloride with the melting point 
of 265-266'* (decomp.) [crystallizes from metha- 
nol/methylene chloride/acetone] and the rotation val- is 
ue of [a]D^<> = -189** (c = 0.5. nr^ethanol). 

The starting material may be produced as fol- 
lows: 

a) (■)-(4aR,10aR)-3,4,4a,5,10,10a-hexa hydro- 
s-met ho3cy-2H-naphfthp,3-b}'1, ^oxazine 20 



39.00 g (0.178 mol) of (±)-trans-3,4,4a.5.10. 
1 0a-hexahydro-6-methoxy-2H-naphth|2,3-b]-1 ,4- 
oxazina (known e.g. from US patent specification 
4.656.167} are dissoh^ed in ethanol. A solution of 
26.70 g (0.1 78 mots) of L-(+)-tartaric acid in water 
is added. The crystal I izate which precipitates at 
0** is filtered off by suction, washed with ice water 
and recrystallized from boiling water until reach- 
ing a constant optical rotation, as determined by 
measuring the rotation value of the free base. 
The base is subsequently released by adding 2 N 
caustic soda solution and methylene chloride. 
The methylene chloride phase is separated, 
dried and concentrated by evaporation. (-)-(4aR, 
1 0aR)-3,4.4a,5,1 0,1 0a-hexahydro-6-methoxy-2 
IH-naphth[2.3-b]-1.4-oxazine is obtained with the 
rotation value of [aJo^ = -83.5** (c = 2, ethanol). 
The tartrate has a melting point of 244** (deconv 
position). 

b) (■)-(4aR,10fflR)-3A4a,5,10,10aHhegahydro- 

6"meth03cy-4-methyl-2H-naphth[2,3-b]-1,4- 

03tazine 

17.50 g (80 mmol) of (-)-(4aR,10aR)-3.4.5a, 
5,1 0,1 0a-hexahydro-6-methoxy-2H-naphth[2,3- 
b]-1,4-oxazine are dissolved in methanol. 2.60 g 
of palladium on cart>on (10%) is added, and then 
94.70 g (ca. 1.2 mol) of formaldehyde (ca. 37% 
solution in water) are added to the reaction mix- 
ture. Hydfogenatton is sut>sequently effected un- 
der normal pressure at 30° with hydrc^en. After 
4 hours, the reaction mixture is filtered over Hyf Io 
and the solvent concentrated by evaporation. 
The residue is taken up in toluene, mixed with 
saturated sodium hydrogen carbonate solution 
and stirred. The solution is subsequently filtered 
and the toluene phase is separated. The organic 
phase Is dried over magnesium sulphate and con- 
centrated by evaporation. (-)-(4aR,10aR)-3.4, 



EXAMPLE 2: 

(±H4aR,10aR)-9-(1'-ogopropyl)-3,4,4a,5,10,10a- 
hexahydro-6-metho?ty-4-mothyl-2H-naphfth[2,3- 
bl-1,4-ogazlne 

Preparation analogous to example 1. 
M.p. of the hydrochloride: 272-274**. 
M.p. of the base: 102-104". 

EXAMPLE 3: 

'S^aR,1 0aR)-3>4,4a,S,1 0,1 Oa-hexahydro- 
9-(1*-hydroxyethyl)-6-methoxy-4-metfiyl-2H- 
naphth[2,3-b]-1 Ao3cazine and (■)-(1'R,4aR,10aR)- 
3,4/4a,5,10,10a-hexahydro-9-(1'-hydroxyethyt)-6- 
methoxy-4"methyl-2H-nfflphth[2,3-b]-1,4-oxaadnQ 
9.50 g (250 mnrtol) of lithium aluminium hydride 
are suspended in tetrahydrofuran. Asotution of 13.80 
25 g (50 mmol) of (-)-(4aR,10aR)-9-acetyl-3,4.4a.5,10, 
1 0a- hexahyd ro-6-methoxy-4-methyl-2H- naph th [2 ,3- 
b]-1.4-oxazine in tetrahydrofurane is added to the 
suspension in drops at room temperature, and the re- 
action mixture is allowed to t>oil under reflux for VA 
30 hours. Subsequently, the excess lithium aluminium 
hydride is broken down with water at -20**, and the 
suspension is mixed with methylene chloride. The 
methylene chloride extract is dried and concentrated 
by evaporation. After separation by column chroma- 
35 tography (silica gel, ethyl acetata/hexane, 1 :1) and re- 
crystallization from acetone, (->-(1*S.4aR,10aR)- 
3,4,4a, 5, 1 0,1 0a-hexahydro-9-(1 '-hydroxyethyl)-6-m 
ethoxy-4-methyl-2H-naphth[2,3-b]-1,4-oxazine is ob- 
tained with the melting point of 149**. The (-)- 
40 (1'S,4aR,10aR)-3,4,4a,5,10,10a-hexahydro-9-(1'-hy- 
droxyethy l)-6-methoxy-4-methyl-2H-naphth[2,3-b^ 1 , 
4-oxazine hydrochloride has the nnelting point > 248** 
(decompositk)n) and the rotation value of [ab^ = -115** 
(c ^ 0.55, dimethyl sulphoxide). 
45 The second epimer obtained during chromatog- 

raphy is converted into the meso-hydrogen tartrate. 
(-)-(1 'R,4aR. 1 0aR)-3,4,4a ,5, 1 0, 1 0a-hexahydro.9- 
(V-hydroxyethyl)-6-methoxy-4-methyl-2H-naphth|2, 
3-b)-1 .4-oxazine-meso-hydrogen-tartrate is obtained 
50 with the melting point 155-156** (crystallizatton from 
methanol/ethanol/acetone) and the rotation value of 
[a]D2o = .62** (c = 0.5. dimethyl sulphoxide). 

EXAMPLE 4: 

55 

(±)-b:ans-3,4|^,5,1 0,1 Oa-hexahydro-&-(1 '-hydrox- 
ypropyl)-6-methoxy-4-methyl-2H-naphfthp,3-bl- 
1 ^oxazine 

4 
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Preparation analogous to example 3. 
M.p. of the hydrogen matonates: 140 - 141"* and 168 

- 170'' 

(diastsreoisomera as regards position 1 *). 

5 

EXAMPLE 5: 

(■H1'S,4aR,10aR)-3A4a,5,10,10a-he3tahydro-9- 
(1'-methoxyethyl)-6-methoxy-4^methyl-2H-naphth 
[2,3-b]-1,4-03taalne and (-)-(1'R,4aR,10aR>-3,4,4a, io 
5,10,1 0a-he3tahydro-g-(1'-methoyyethyl)-6-me- 
thOKy-4-methyl-2H-naphth[2,3-bl-1,4-oxaalnq 

3.00 g (10.8 mnx)l) of (-HrS,4aR,10aR)- 
3,4.4a,5,10,10a-hexahydro-9-(V-hydroxyethyl)-6- 
methoxy-4-methyl-2H-naphth[2,3-b}-1,4-oxazlne are is 
dtssotved in methylene chloride. To the solution are 
added 3.67 g (10.8 mmol) of tetrabutytammonium hy- 
drogen sulphate and 0.67 ml (10.8 mmol) of methyl io- 
dtdd. 30% caustic soda solution is subsequently add- 
ed, and the reaction mixture is stirred intensely at 20 
room temperature. After one hour, a further 3.67 g 
(10.8 mmol) of tetrabutytammonium hydrogen sul- 
phate and 0.67 ml (10.8 mmol) of methyl iodide are 
added. After a further 45 minutes, 1 .84 g (5.4 mmd) 
of tetrabutytammonium hydrogen sulphate and 0.34 25 
ml (5.4 mmol) of methyl Iodide are again added. After 
a total of 2'/2 hours, the preparation is poured onto ice. 
the methylene chloride phase is separated, washed 
with water and dried. After purification by column 
chromatography (silica gel. ethyl acetate/hexane, so 
1:1), (-)-(rS,4aR,10aR)-3,4,4a.5,10.10a-hexahydro- 
9-(1 '-methoxyethyl)-6-methoxy-4-methyi-2H-naphth[2, 
3-b]-1.4-oxazine is obtained with the melting point 92 

- 93* and the rotation value of [ab^o = -188.8* (c = 0.52. 
methanol). With f umaric acid, the t>ase forms the hy- 35 
drogen fumarate with a melting point of 158 - 160** 
(crystalllzatton from methanol/acetone/ether) and 

has the rotation value of [aJo^o = -1 38° (c = 0.52, me- 
thanol). The second epimer is etherif ied analogously 
to the above procedure. (-)-(rR,4aR,10aR)- 40 
3,4,4a,5, 1 0, 1 0a-hexahydro-9-(1 '-methoxyethy1)-6-m 
ethoxy-4-methyl-2H-naphth[2,3-bI-1.4-oxazine is ob- 
tained with the melting point 74 - 76* (crystallization 
from ether/petroleum ether) and the rotation value of 
Nd^ = -36.8* (c = 0.53, methanol). With maleic acid , 4S 
the base forms the hydrogen maleinate with the melt- 
ing point 185 - 187* (crystallization from metha- 
nol / acetone / ether) and the rotation value of [ah^ 
= -28.6* (c = 0.51. methanol). The hydrochloride 
melts at 204 - 205* so 

EXAMPLE 6: 

(-)-(4aR,1OaR)-3,4,4a,5,1O,1Oa-h0xahydro-9-(1'- 

hy d roxy- 1 '-met hylet hyl)-6-met ho>ty-4-methyl- 55 

2H-naphth[2,3-bl-1,4"Oxazlne 

14.7 ml (23.5 mmol) of methyl lithium (1.6 M sol- 
ution in ether) are added to absolute hexane at -20*. 



At the same temperature, a solution of 3.23 g (11.8 
mmol) of (-)-(4aR.10aR)-9-acelyl-3.4,4a.5,10,10a- 
hexahydro-6-methoxy-4-methyl-2H-naphthI2,3-bl-1,4- 
oxazine in absolute ether is added in drops. The cool- 
ing bath is subsequently removed, and stirring is ef- 
fected for 1 0 minutes. The reaction mixture is quench- 
ed at -5* with amnnonium chloride solution, and pour- 
ed into ethyl acetate. The organic phase is washed 
with water, dried and concentrated by evaporation. 
The residue is dissolved in acetone/methanot. and 
mixed with malonic acid. After evaporation of the sol- 
vent and recrystallization from methanol/acetone/et- 
her, (-)-(4aR, 1 0aR)-3,4.4a,5, 1 0, 1 0a-hexahydro-9-(1 
hyd roxy- 1 '-met hylet hy I )-6- met hoxy-4-methyl -21-1- 
naphth[2,3-b]-1,4-oxazlne-hydrogen-malonata Is ot>- 
tained with a melting point of 1 63 - 1 64* and the rota- 
tion value of [alo^o = .67* (c = 0.5, methanol). 

EXAMPLE 7: 

(±)-trans-3,4,4a,5,1 0,1 Oa-hexahydro-9-(1 '-hy- 
droxy-1'-methylpropyl)-6-matho3cy-^^ethyl-2H- 
naphthp,3-bl-1,4-03taalnQ 

Preparation analogous to example 6. 
M.p. of the hydrogen malonates: 158 - 160* and 
155-156*. 

M.p. of the bases: 180 - 181* and 158 - 160*. 
(diastereoisomers as regards position 1') 

EXAMPLE 8: 

(±)-trans-9-ethenyl-3,4,4a,5,10,10a-hexahydro-6- 
maft hoxy-4-inat hyl-2H-naphft h[2,3-b]-1 ,4-oxazine 
4.88 ml (32.5 mmol) of 4-toluenesulphonyl iso- 
cyanate are dissolved in toluene at 0*. A solution of 
9.01 g (32.5 mmd) of (±>-3,4,4a.5,10.10a-hexahydro- 
9-(1-hydroxyethyl>-6-methoxy-4-methyl-2H-naphth 
[2,3-b}-1,4-oxazine (production as in example 3) in 
toluene is added to this in drops. The reaction mixture 
is heated under reflux for 24 hours, then cooled and 
mixed directly with ethyl acetate / 2N sulphuric 
acid / ice. The separated acetic ester phase is reject- 
ed, the aqueous phase is rendered basic with concen- 
trated ammonia solution, and the product is extracted 
with acetic ester. The organic phase is dried and con- 
centrated by evaporation. After recrystallization of 
the residue from methylene chloride / methanol / et- 
her, (±)-trans-9-ethenyl-3,4,4a,5.10.10a-hexahydro- 
6-methoxy-4-methy»-2H-naphth[2.3-b)-1,4-oxazine is 
obtained with a melting point of 255 - 258°. After add- 
ing malonic acid in acetone and subsequently evap- 
orating the solvent the product is recrystallized from 
methanol / methylene chloride / ether to yield the (±)- 
trans-9-ethenyl-3,4,4a,5,10,10a-hexahydro-6-me- 
thoxy-4-methyl-2H-naphth[2,3-bl-1,4-oxazine-hydro- 
gen-nr^lonate with a melting point of 174 - 175*. 
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EXAMPLE 9: 

(-)-4aR,1 0aR)-3,4,4a,5,1 0,1 0a-hexahydro-6«me- 
tho3cy-4^methyl-9-(1'-methyleth9ny1)-2H-naphth 
[2,3-b]"1 ,4^oxazlne s 

Preparation analogous to example 8. 
M.p. of the hydrochloride: 261 - 262<». 
[alo^o = -66* (c = 0.5. methanol). 

EXAMPLE 10: 

(-)-(4aR,10aR)-3,4,4a,5,10,i0a-he3cahydro-6-me" 
t ho;iy-&-(1'"met hylethenyl)-4-n-|propyl-2H"naphft h 
[2,3"bl- 1 ,4^03tazl no 

Preparation analogous to example 8. 
M.p. of the hydrochloride: 209 - 211^ 
[aJoio - -89.6*' (c = 0.5, water). 

EXAMPLE 11: 

(±)-trans-3^^,5,10,10a-he)tahydro6-meth03q^4- 
m9thyt-9-(1'-propeny1)-2H-naphth[2,3-b]-1, 4-0X8" 
zlne 

Preparation analogous to example 8. 
M.p. of the hydrochloride: 212 - 214° (decomp.). 

EXAMPLE 12: 

(±)-trans-3,4^,5,1 0,1 Oa-hexahydro-6-mothQgy^ 
m9thyl-9-(1'-methyl-1'-propenyl)-2H-naphthI2, 

3- b]-1,4"Oxazine 

Preparation analogous to example 8. 
M.p. of the hydrochloride: 224 - 226o. 

EXAMPLE 13: 

(-)-(4aR,1 0aR)-9-et hyl-3 A1 0,1 Oa-hexahydro- 
6HTiethoxy-4-inefthyl-2H-naphthp,3^>}-1,4>oxfiglne 

4.13 g (15 mmoi) of (-)-(4aR,10aR)-9-acetyl- 
3,4.4a,5,1 0,10a-hexahydro-6-methoxy-4-methyl-2H- 
naphth[2,3-b}-1,4-oxazlne are hydrogenated togeth- 
er with 2 g of platinum oxide in 130 ml of 3 N ethanolic 
hydrochloric acid in a Parr apparatus at a hydrogen 
pressure of 5 hPa (5 t>ar). After 16 hours, the catalyst 
is filtered off, washed with ethanol and the filtrate 
concentrated by evaporation. The residue is mixed 
with 2 N caustic soda solution / ice, and extracted 
several times with methylene chloride. The combined 
methylene chloride phases are dried and concentrat- 
ed by evaporation. After recrystallization from acet- 
one / petroleum ether. (-)-(4aR,10aR)-9-ethyl-3,4, 
4a,5,10,10a-hexahydro-6-methoxy-4-methyl-2H- 
naphth[2,3-b]-1,4-oxazine is obtained with the melt- 
ing point 94 - 98*' and the rotation value of [aJo^o = -143** 
(c = 0.5, acetone). After a reaction with malonic acid 55 
in acetone, (-)-(4aR.10aR)-9-ethyl-3,4,4a,5,10,10a- 
hexahydro-6-m©thoxy-4-methyl-2H- naphth[2, 3-b)- 1 , 

4- oxazine-hydrogen-malonate is obtained with the 
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melting point 86 - 88'' (crystallization from acetone/et- 
her) and the rotation value of [a]o^ = -80® (c = 0.5, 
acetone). 

EXAMPLE 14: 

(±)-tran8-3^,4a,5,1 0,1 Oa-hexahydro-G-methoxy^ 
methyi-9-n-propyl-2H-naphth[2,3-bl-1,4-oxazine 

Preparation analogous to example 13. 
M.p. of the hydrogen malonate: 123 - 125**. 



Claims 

1. A compound of formula I 




wherein 

Ri is (Ci_4)all(yl. (C3_6)all(enyl, whereby 
the double bond is not In a- position to 
the nitrogen atom, or (C3_7)cycloall(- 
yl(Ci_2)all<yl. 

R2 is (Ci^)all<oxy, (C2-a)alkenyloxy or 

(C3_7)cycioalkyl(Ci^allcoxy, and 

^3 Is (Cf^alkylcarbonyl, (Ci^)alky], a-hy- 
droxy(Ci_4)alkyl, (C2-5)alkenyi, (Ci^)al- 
koxy(Ct^)alleyl or (C3_7)cycloalkyl, 

in free base or acid addition salt form. 

2. The (-)-(rR. 4aR, 10aR).3,4,4a,5,10.10a-hexa- 
hydro-9-(1'-methoxyethyl)-6-methoxy-4-methyl- 
2l-l-naphth[2.3-b]-1.4-oxazine in free base or 
acid addition salt form. 

3. A compound of daim 1 selected from (-)- 
(4aR, 1 0aR)-9-acetyl-3.4,4a.5,1 0, 1 0a-hexahydro- 
6-methaxy4-methyl-2H-naphth[2,3-b]-1 /4-<3i«Eine, 
(±)-(4aR,1 0aR)-9-(1 •.oxopropyl)-3,4,4a,5.1 0. 1 0a- 
hexahydro-6-methoxy-4-methyl-2H-naphth[2,3- 
bl- 1 ,4-oxazine. (-)-(1 'S,4aR. 1 0aR)-3.4,4a.5, 1 0. 
1 0a-hexahydro-9-(1'-hydrQxyethyl)-6-methoxy-4- 
methyl-2H-naphthI2.3-b}-1 ,4-oxazlne, (-)-rR.4aR. 
1 0aR)-3,4,4a,5,1 0, 1 0a-hexahydro-9-(1 -hydroxye- 
thyt)-6-methoxy-4-methyl-2H-naphth[2.3-b}- 1 ,4- 
oxazine, (±)-trans-3,4,4a.5,1 0,10a-hexahydro-9- 
(1 '-hydroxy propyi)-6- me thoxy-4- met hyl-2H- 
naphth[2,3-b]-1,4-oxazine. (-)-(rS, 4aR.10aR)- 
3,4,4a,5,10,10a-hexahydro-9-(r-methoxyethyl)- 
6-methoxy-4-methyl-2H-naphth[2, 3-bl-1 .4-oxa- 



EP 0 641 787 A1 



15 



20 



25 



30 



35 



40 



45 



6 




11 EP0 641 

zine, (-)-(4aR,10aR)-3,4,4a,5,10,10a-hexahy- 
dro-9-(r-hydroxy-r-fnethylethyl)-6-niethoxy-4- 
methyt-2H-naphth[2,3-b]-1,4-oxa2ine, (±)-trans- 
3,4.4a, 5. 10,1 Oa-hexahydro-9-( I'-hydroxy-l 
methyl pro pyl)-6-mBthoxy-4-methyl-2H-naphth 5 
[2,3-b]-1 ,4-Qxazine, (±)-trans-9-€ttienyl-3,4,4a,5, 
10.10a-hexahydro-6-methoxy-4-mothyl-2H- 
naphth[2.3-bj-1 ,4-axazine. (-H4aR.1 OaR)-3.4.4a. 
5,10,1 Oa-hexahydro-6-methoxy-4-methyl-9-(1 - 
methylethenyl)-2H-naphth[2,3-b]-1,4-oxazine, io 
(-H4aR,10aR)-3.4,4a.5.10,10a-hexahydro-6- 
methoxy-9-(1*-methylethenyl)-4-n-propyl-2H- 
naphth[2,3-b]-1,4-oxazine, (±)-trans-3,4,4a,5, 
1 0,1 0a-hexahrydro-6-methoxy-4-methyl-9-(1 '-pro- 
penyl)-2H-naphth[2,3-b}-1,4-oxazlne, (±)-trans- is 
3,4.4a, 5, 1 0, 1 0a-hexahyd^D-6-methoxy-4-methy^ 
9-(rmethyl-r-propenyl)-2H-naphthI2,3-b]-1,4- 
oxazine. (-)-(4aR,1 OaR)-9-ethy1-3.4.4a.5«10,10a- 
hexahydro-6-methoxy-4-methyi-2 H-nap hthI2.3- 
b]-1.4-oxazine and (±)-trans-3.4,4a,5,10,10a- 20 
hexahydro-6-methoxy-4-methyl-9-n-propyl-2H- 
naphth[2»3-b]-1.4-oxazine, in free base or acid 
addition salt form. 

4. A compound of any one of ctainns 1 to 3 in free 25 
base or physiologically acceptable ackJ addition 

salt fonn, for use as a pharmaceutical. 

5. A compound of any one of claims 1 to 3 in free 
t^se or physiologically acceptable acid addition 30 
salt form, for use in the treatment of migraine or 
pain. 

6. A compound of any one of dalnns 1 to 3 in free 
t>ase or physiologically acceptable acid addition 35 
salt form, for use in the treatment of depression. 

7. A compound of any one of dainr^ 1 to 3 in free 
base or physbloglcally acceptable acid addition 

salt form, for use in the treatment of anxiety. 40 

8. A pharmaceutical composition comprising a conn- 
pound of any one of claims 1 to 3 in free base or 
physiologically acceptable acid addition salt 
form, in association with a pharmaceutical carrier 45 
or diluent. 

d. The use of a compound of any one of dai ms 1 to 
3 in free t>ase or physiologically acceptable acid 
addition salt form, for the manufacture of a med- so 
icament for the treatment of migraine, depres- 
sion, anxiety or pain. 

1 0. A process for the production of compounds of for- 
mula I defined in daim 1 . whereby 55 
a) in order to produce compounds of formula la 
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poo ' 

wherein Ri and R2 are as defined in claim 1 
and R3° is (Ci_4)alkylcart>onyl, compounds of 
formula II 




wherein R^ and R2 are as defined In daim 1, 

are acytated in 9-position, or 

b) in order to produce compounds of formula 

lb. 

wherein 

Ri and R2 are as defined in claim 1 and R^^ is 
(Ci^)alkyl. a-hydroxy(Cv4}alkyt. (C2-fi)alke- 
nyl, (Ci^)alkoxy(Ci^)alkyl or (Ca.7)cycloalkyl, 
compounds of formula II are alkylated in 9- 
position, 

and. if desired, the compounds of formula I thus 
obtained are converted into their acid addition 
salts. 
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